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DETAILED ACTION 

Information Disclosure Statement 

The information disclosure statement filed on 5/6/04 has been considered. 

Oath/Declaration 

Oath/Declaration filed on 5/6/04 has been considered. 

Claim Rejections - 35 USC § 102 

The.following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 6, 12-13 are rejected under 35 U.S.C. 102(b) as being anticipated by Matsuda 
et al. (U.S. Patent Publication No. 2002/0000379). 

Referring to figures 4-7e, or 8a-9b, Matsuda et al. teaches 1 . A method of depositing a 
metal layer on a wafer, the method comprising: 

immersing the wafer (101, 204)in an electrolytic solution containing metal ions (see 
figures 9b); and 
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biasing the wafer negatively with respect to the electrolytic solution so as to create a 
current flow between the electrolytic solution and the wafer and thereby electroplate a metal 
layer (see paragraph#39 or 65-71) on a surface of the wafer (204) by first biasing the wafer to 
produce a first current density, then secondly biasing the wafer to produce a second current 
density, the second current density being greater than zero and less than the first current density 
(see figures 7e) . 

* regarding to claim 2. wherein the biasing the wafer further includes, after the secondly 
biasing, thirdly biasing the wafer to produce a third current density, the third current density 
being greater than the second current density (see figure 7e, the first current is 20, the second 
current is 1, the third current is 20). 

regarding to claim 6. wherein the first biasing, the secondly biasing, and the thirdly 
biasing are carried out in-situ. It is inherent that since there is no mention of transferring form 
one chamber to another, hence first, second and third bias are carried in-situ. 

regarding to claim 12. wherein the metal ions are copper ions and the metal layer 
comprises copper (see paragraph# 3). 

regarding to claim 13. wherein the surface includes an upper portion and an opening 
extending downwardly therefrom and the biasing the wafer negatively produces the metal layer 
substantially completely filling the opening copper (see paragraph# 3). 



Application/Control Number: 10/840,095 
Art Unit: 2813 



Page 4 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

1 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claim 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Uzoh et al. 
(U.S. Patent Publication No. 2005/0095854) in view of Matsuda et al. (U.S. Patent Publication 
No. 2002/0000379). 

Referring to figures 7-11, Uzoh et al. teaches 1. A method of depositing a metal layer on 
a wafer, the method comprising: 

Depositing a seed layer (see paragraph# 39) on a surface of the wafer in the opening (see 
figures 9-12); 

Electroplating the metal layer (copper, see paragraph# 39) on the wafer by: 
immersing the wafer (see paragraph# 41-53)in an electrolytic solution containing metal 
ions (see figures 9b); and 

biasing the wafer with respect to the electrolytic solution so as to create a current flow 
between the electrolytic solution and the wafer and thereby electroplate a metal layer (see 
paragraph# 41-53) on a surface of the wafer by first biasing the wafer to produce a first current 
density, then secondly biasing the wafer to produce a second current density, the second current 
density being greater than zero and less than the first current density, the third current density 
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between the substrate and the electrolytic solution being greater than the first density, and the 
fourth current is greater than the third current density (see figures 13-16, paragraphs# 52-56). 

However, the reference does not teach wafer negatively bias with the first electrolytic 
solution, and the specific current density, bias time, deposition rate, the width of the via, the 
concentration and the flow rate of the electrolytic solution. 

Matsuda et al. teaches the wafer negatively bias with the electrolytic solution (cathode (-) 
see figures 8a-9b). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would recognize that wafer to be negatively biased so that 
positively charge comprise metal ions would deposit on the wafer in the process of Uzoh et al. 

It would have been obvious to a person of ordinary skill in the requisite art at the time of 
the invention was made to optimize the current density, bias time, deposition rate, the width of 
the via, the concentration and the flow rate of the electrolytic solution, since it has been held that 
where the general conditions of a claim are disclosed in the prior art (i.e.- current density, bias 
time, deposition rate, the width of the via, the concentration and the flow rate of the electrolytic 
solution), discovering the optimum or workable ranges involves only routine skill in the art. In 
re Aller, 105 USPQ 233 (CCPA 1955). 

The specification contains no disclosure of either the critical nature of the claimed 
arrangement (i.e.- the specific current density, bias time, deposition rate, the width of the via, the 
concentration and the flow rate of the electrolytic solution) or any unexpected results arising 
therefrom. Where patentability is said to be based upon particular chosen limitations or upon 
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another variable recited in a claim, the applicant must show that the chosen limitations are 
critical. In re Woodruff, 919 F.2d 1575, 1578 (FED. Cir. 1990). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would electroplating the metal layer by using the specific 
current density, bias time, deposition rate, the width of the. via, the concentration and the flow 
rate of the electrolytic solution in the process of Uzoh et al. because it is known to choose the 
optimum range to form a layer involves routine skill in the art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Nguyen whose telephone number is (571) 272-1695, or by 
Email via address Thanh.Nguyen@uspto.gov. The examiner can normally be reached on 
Monday-Thursday from 6:00AM to 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, can be reached on (571) 272-1702. The fax phone number for this 
Group is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0956 (See 
MPEP 203.08). 

Patent Examiner 
Patent Examining Group 2800 

TTN 




